Exposure to physical and psychological stressors elevates plasma interleukin 6: relationship to the activation of hypothalamic-pituitary-adrenal axis.
Interleukin 6 (IL-6) is a pleiotropic cytokine produced by the cells of immune and nonimmune origin. Increased production of IL-6 is associated with disturbances of homeostasis, such as trauma, sepsis, or inflammatory diseases. Endotoxemia, tissue injury, or immune inflammatory reactions as well as physical or psychological stress are known to cause increased production of IL-6. We have confirmed this by showing that rats exposed to electric footshock, physical restraint, or a conditioned aversive stimulus have increased levels of plasma IL-6. Interestingly, the kinetics of the increase in plasma IL-6 resembled that of increase in plasma corticosterone. As no detectable endotoxin was found in the plasma samples from stressed and nonstressed rats and there is no evidence of tissue damage and inflammation in situations of restraint or conditioned aversive stimulus, a nonimmune origin of IL-6 is possible. Thus, the releasing of IL-6 into plasma may be under the regulation of neural and endocrine responses to stress. This hypothesis is supported by the decreased production of IL-6 in cultures of splenic cells and peripheral blood mononuclear cells from stressed animals. Furthermore, substantial attenuation of increased plasma IL-6 was achieved by adrenalectomy but not by pretreatment with the beta-receptor antagonist propranolol. The important role of the adrenal gland in the IL-6 response to stress suggests that increased plasma IL-6 may be part of the hormonal responses to stress. As IL-6 induces acute-phase proteins along with glucocorticoids from the adrenal, and regulates the secretion of various hormones from neuroendocrine and endocrine tissues, it is possible that stress-induced increase in plasma IL-6 contributes to the maintenance of homeostasis.